Background: Body image and disordered eating research has focused mostly on the female experience. The present study examined gender differences in the relationship between personality, disordered eating, and body image dissatisfaction. Methods: Participants were 238 female and 85 male undergraduates (M age = 20.52 years, SD = 4.22) at a Canadian university. Materials included a battery of self-report questionnaires pertaining to personality, body image, and disordered eating.
Body image concerns do not discriminate; body dissatisfaction and its consequences are relevant to men and women of all ages. Traditionally, disordered eating and body image research has been conducted with populations of young females; therefore, more studies that concentrate on both male and female experiences of body dissatisfaction and disordered eating attitudes and behaviours are needed. Our study examined associations between body dissatisfaction, disordered eating, and personality in both genders. Several of our findings were consistent with those reported in previous studies: women reported higher levels of body dissatisfaction and disordered eating behaviours compared to men; and, personality traits were related to the experience of body dissatisfaction in both genders. Interestingly, the association between disordered eating and personality traits differed for men and women such that personality was associated with disordered eating in women, but not in men. These findings suggest that male and female experiences of body dissatisfaction and disordered eating may differ in important, clinically relevant ways. A further exploration of these differences could be beneficial in informing the prevention and treatment of body image concerns and disordered eating attitudes and behaviours in both genders.
Background
In the past, body image research had primarily investigated body dissatisfaction and disordered eating in women; however, the focus on the study of men has been increasing. Perceptions of the ideal female body may be altered by frequent media exposure to thin female bodies [1] [2] [3] , which may lead women to experience more body dissatisfaction and body focus than men [2] [3] [4] [5] [6] [7] [8] . Moreover, body dissatisfaction in women has been consistently associated with disordered eating behaviours and the development of eating disorders [9] [10] [11] [12] .
For women in particular, disordered eating behaviours have become so common in Western society that dieting is widely considered normal [13] . Given their pervasiveness in Western society, researchers have investigated various psychological correlates of body dissatisfaction and disordered eating in an attempt to elucidate their etiology. Gender differences have received less attention; however, gender differences among these relationships may indicate that male and female experiences of body dissatisfaction and disordered eating differ in important, clinically relevant ways. Previous literature suggests that significant variance in the development, onset, and maintenance of eating disorders can be attributed to personality factors [14, 15] . Therefore, the current study aimed to elucidate potential gender differences in the relationship between body dissatisfaction, disordered eating, and the five-factor model (FFM) of personality in a sample of Canadian undergraduate students. One purpose of this study was to determine whether specific predictors of body dissatisfaction and disordered eating were similar for males and females. Although there is a growing body of research on body dissatisfaction and disordered eating attitudes among males, very little research has included examinations of how personality affects these outcomes. To our knowledge, this study is one of the few that examines the influence of personality after controlling for body mass index (BMI) in a sample of male participants.
Gender differences in body dissatisfaction and disordered eating
The importance of physical appearance is more emphasized for women, and appearance norms are especially pervasive in Western society where they are conveyed through a variety of social agents, most notably the mass media [16] [17] [18] . As a result, women often experience greater body focus and body dissatisfaction than men [3, 5, 8, 19] . Women consistently choose ideal figures that are smaller than their perceived current size [2, 3, [6] [7] [8] , whereas males choose ideal body sizes that are similar to, or larger than, their perceived current size [8, 20, 21] . In a study by Grieve, Newton, Kelley, Miller, and Kerr [22] , men chose an ideal male body that was more muscular than their current body and thought that women would prefer a more muscular male body than was actually preferred by females.
Further, it has been found that a participant's BMI category is related to gender differences in body dissatisfaction. The relationship between BMI and body dissatisfaction is linear for women, meaning women become more dissatisfied with their bodies as their BMI increases [23] . This relationship for men, however, is more complex; men with either a low BMI or a high BMI are typically more dissatisfied with their bodies than men who fall in a middle range of the BMI [2, 23] . Very thin women approach the thin societal ideal for women and would therefore be more satisfied with their appearance, whereas very thin men, would deviate farther from the muscular male ideal of Western society and would therefore show more dissatisfaction.
It is believed that gender differences in disordered eating are also influenced by the idealization of thinness for women in Western Society [24] [25] [26] . Anorexia Nervosa and Bulimia Nervosa are characterized by abnormal eating behaviours, weight regulation, and distorted attitudes and perceptions about body weight and shape, and both disorders are more common in women [10, 27, 28] . In a recent review of studies assessing eating disorder prevalence [29] , results indicated that in two-stage design studies, point prevalence was most frequently described with overall eating disorder rates for females ranging from 0.5% [30] to 5.3% [31] , and those for males ranging from 0.62% [32] to 0.64% [31] . Data reveals that females are more likely than males to respond to their weight concerns by engaging in dieting behaviours, binge eating, and purging behaviours [11, 33, 34] . In contrast, men are more likely to use other activities such as exercise for weight control and these are not captured or discussed in men's assessments [11, 33, [35] [36] [37] .
In recent decades, the media focus on male bodies has been increasing, which may lead to a shift in male body perceptions (i.e., the muscular ideal) [7, 22, 38, 39] . With the increasing pressure on men to attain certain societal ideals, disordered eating in men could increase and this muscular ideal could minimize the gap in body image concerns and disordered eating among men and women [7] .
Personality correlates of body dissatisfaction and disordered eating
Many researchers agree that five basic dimensions explain individual differences in personality [40, 41] . This model includes the personality traits Neuroticism, Extraversion, Openness to experience, Agreeableness, and Conscientiousness [42, 43] . Using the FFM, research with women has demonstrated that body image dissatisfaction and disordered eating are consistently related to higher levels of neuroticism and lower levels of extraversion [44] [45] [46] [47] [48] [49] .
For example, Dalley et al. [44] investigated the relationship between body image dissatisfaction and neuroticism, and found that neuroticism is a salient factor in the development of body dissatisfaction in women. Neuroticism has also been shown to intensify the negative effects of other variables, such as BMI [50, 51] . Likewise, Swami et al. [52] used the FFM to investigate the relationship between personality and body dissatisfaction and found that neuroticism was positively related to level of body dissatisfaction, while extraversion was negatively related to level of body dissatisfaction.
The FFM has also been applied to disordered eating attitudes and behaviours in women [45, 46] . For instance, Miller et al. [46] examined the relationship between neuroticism, extraversion, and eating attitudes in women and found that neuroticism was positively related to disordered eating, and extraversion was negatively related to disordered eating. Similarly, MacLaren and Best [45] investigated the relationship between personality and eating attitudes in female university students and found that disordered eating attitudes were related to high neuroticism and low extraversion. Although researchers have explored these personality correlates of eating attitudes and behaviours in women, to date, little research has been done examining these correlates in men who have similar levels of body dissatisfaction and disordered eating attitudes.
The current study
The current paper focuses on the examination of potential gender differences in the relationship between body dissatisfaction, eating attitudes, and the FFM of personality. Males have not been the typical focus of body image and disordered eating research and, to date, no published studies have investigated these factors in both genders. Although clinical samples are optimal, given the relatively low prevalence of ED in males and females, obtaining a sample with sufficient power would be very difficult. We feel this research is an important first step that can elucidate important correlates and inform future clinical research. Further, even in non-clinical populations, negative attitudes about body image and eating can lead to adverse mental and physical health outcomes and prevalence rates for disordered eating and body dissatisfaction are high in university samples.
Hypotheses:
1. Women would report greater levels of body dissatisfaction and disordered eating than men. 2. Personality scores would predict levels of disordered eating in women. Given the lack of literature, no specific prediction was made for men.
3. Personality scores would predict levels of body dissatisfaction in women. Given the lack of literature, no specific prediction was made for men.
Although our results are preliminary, the current report provides a broader and more dynamic picture of gender differences in body image and eating behaviours.
Methods
Participants Participants (N = 323) were undergraduate students at a small Atlantic Canadian university enrolled in introductory-level psychology courses. Participants were recruited over a two-year time period through poster advertisements on campus, and were offered course credit for their participation. Participants took part in the study in small groups ranging in size from 2 to 20 individuals, depending on participant availability. During the data collection session, participants completed a battery of self-report questionnaires in random order, where a demographics sheet always appeared first. Written informed consent was given by all participants and all study procedures were approved by the University's Research Ethics Board.
Measures

Disordered eating
The Eating Attitudes Test-26 (EAT-26) [53] contains 26 self-report items and measures atypical behaviours and attitudes about eating (e.g., "Find myself preoccupied with food"; "Avoid eating when I am hungry"). These thoughts, feelings, and behaviours are scored on a 6-point Likert scale ranging from 1 (always) to 6 (never). Scores were reverse coded such that higher EAT-26 scores are indicative of higher levels of disordered eating. The EAT-26 has demonstrated good reliability and validity in males and females and is an adequate screening tool in non-clinical settings [53, 54] . In the current study, the internal reliability ranged from α = .88 for females and α = .83 for males.
Body image dissatisfaction
The Body Image Ideals Questionnaire (BIQ) [55] is a 22-item self-report questionnaire that measures the selfperceived discrepancy between internalized ideals and current body condition in regards to 11 physical characteristics: height; skin complexion; hair texture and thickness; facial features; muscle tone and definition; body proportions; weight; chest (or breast) size; physical strength; physical coordination; and, overall appearance (e.g., "My ideal muscle tone and definition is:"). In Part A, each physical characteristic is rated on a 4 point Likert scale ranging from 0 (exactly as I am) to 3 (very unlike me). In Part B, each physical characteristic is again rated in terms of importance (e.g., "How important to you is your ideal physical coordination?"). Each item is rated on a 4 point Likert scale ranging from 0 (not important) to 3 (very important). The mean of the itemby-item cross-products of discrepancy by importance ratings is then calculated for each participant. The BIQ has demonstrated good reliability and validity for women and men respectively [23, 55] . Further, in a study comparing several popular body dissatisfaction inventories, Davis, Lilly, Proctor, and Best [56] found that the BIQ correlated highly with other body dissatisfaction measures that are gender specific and, when used as a criterion variable in regression models, this scale accounted for the highest level of variability for males and females. The internal reliability of this scale was α = .80 for females and α = .82 for males in the current study.
Personality
Data sets from two samples were combined for the current purposes. The studies used one of two measures of personality; however, both measures reflect the FFM of personality and result in congruent factor scores. In the first study, the Neuroticism, Extraversion and Openness Personality Inventory-Revised (NEO-PI-R) [42, 43] was used. This measure is a 240-item self-report questionnaire that measures five factors of personality: Neuroticism; Extraversion; Openness to experience; Agreeableness; and, Conscientiousness. Each item is scored on a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). This personality inventory is a reliable and valid self-report instrument used for assessing the personality domains of the Five-Factor Model in males and females [43] . In the second study, the NEO Five-Factor Inventory-3 (NEO-FFI-3) was administered. This measure is a 60-item self-report questionnaire that provides FFM Factor Scores [57] . The 60 FFI items are a sample of the 240 NEO-PI-R items but the instrument provides only summary factor scores rather than more specific facet level scores. There is a high correlation between the factor scores on these scales (r > .75) [43] . Each item is scored on a 5-point Likert scale ranging from 0 (strongly agree) to 4 (strongly disagree). The Adult version of this personality inventory is a reliable and valid self-report instrument for males and females [57] . For females in the current study, the internal reliabilities of the subscales were: α = .82 (Neuroticism); α = .80 (Extraversion); α = .64 (Openness to experiences); α = .78 (Agreeableness); and, α = .81 (Conscientiousness). The lower reliability of the Openness subscale is somewhat concerning but this factor was not a variable of interest in the regression analyses (this scale has consistently lower internal reliability than other factors). For males in the current study, the internal reliabilities of the subscales were: α = .87 (Neuroticism); α = .82 (Extraversion); α = .74 (Openness to experiences); α = .78 (Agreeableness); and, α = .84 (Conscientiousness).
Results
Sample characteristics
After screening the data set and removing univariate and multivariate outliers, the sample consisted of 323 university students (73.7% female), and the age of participants ranged from 17 The difference between the self-reported BMIs of women and men was not statistically significant. In addition, the correlation between age and BMI was not statistically significant, r(321) = .11, p = .07. Although previous researchers have reported that the relation between BMI and body dissatisfaction was nonlinear for male participants, in the current study a linear model best described the associations between BMI and dissatisfaction for both genders.
As expected, women reported greater levels of body dissatisfaction and disordered eating than men, with women scoring higher on the EAT-26, t(319) = 2.95, p = .003, d = 0.38, and BIQ, t(321) = 3.45, p = .001, d = 0.44. Gender differences were further explored by examining differences in personality traits. With regard to personality traits, women reported higher levels of both Neuroticism, t(321) = 5.34, p < .001, d = 0.68, and Agreeableness, t(321) = 3.86, p < .001, d = 0.49. See Table 1 for means and standard deviations for all measures. 
Correlational relationships
Correlational relationships were examined first to determine which personality factors were most strongly related to body dissatisfaction and disordered eating in women and men. As suggested by previous research, among women, there was a statistically significant positive correlation between total EAT-26 scores and Neuroticism scores as well as statistically significant negative correlations between total EAT-26 scores and Agreeableness and Conscientiousness scores. Interestingly and contrary to consistent findings with women, levels of Neuroticism were not significantly related to total EAT-26 scores in men. In fact, none of the personality factors were significantly correlated with total EAT-26 scores in men (see Table 2 ). Further, among women, there was a statistically significant positive correlation between BIQ and Neuroticism scores as well as statistically significant negative correlations between BIQ and Agreeableness and Conscientiousness scores. In men, there was a statistically significant positive correlation between BIQ scores and Neuroticism scores as well as negative correlations between BIQ scores and Extraversion and Conscientiousness scores. Interestingly, for women, BIQ scores were significantly positively correlated with EAT-26 scores but among men, BIQ scores were not significantly correlated with total EAT-26 scores (see Table 2 ).
Prediction of body dissatisfaction
In order to determine if the sample size was adequate, we conducted a power analysis (using G-Power). Assuming a small effect size, power analysis results indicated that 84 participants would be necessary to achieve a power of .80, suggesting that analyses could be conducted separately for males and females. Prior to analysis, the dataset was screened for model assumptions and no violations were detected. Given that a nonlinear relation between BMI and body dissatisfaction has been reported, we examined linearity statistics as well as scatterplots between predictor and criterion variables with loess curves fitted for males and females. Overall, in assessing both BIQ and EAT-26 scores, any departures from linearity were quite small. Further, linear transformations did not improve the predictability of the models and, as such, for ease of interpretation and comparison, we used hierarchical linear regressions to compare gender differences in dissatisfaction and eating behaviours.
A series of four hierarchical multiple regression analyses were performed to assess the role of personality in the prediction of body dissatisfaction and disordered eating in women and men, separately. For both men and women, BIQ scores were entered as the criterion variable in the first analysis. BMI was entered on the first step to control for reported current body size. The five NEO factor scores were entered on the second step. Although many researchers choose to include gender as a Block 1 variable or as a moderating variable, we chose not to because we wanted to examine unique processes that are at work in male and female dissatisfaction. If added as a Block 1 variable, the overall model would be statistically significant, with gender adding statistically significant predictability to the model. As such, the effects of gender would be controlled in subsequent blocks. Although this is a valid way of considering the data, running separate analyses allows us to discern specific differences in the predictors of dissatisfaction in males and females.
Among female participants, the overall model was statistically significant, R 2 = .23, F(6, 226) = 11.53, p < .001. On the first step, BMI emerged as a statistically significant predictor of body dissatisfaction, R 2 = .07, F(1, 231) = 17.31, p < .001, and after controlling for BMI, Neuroticism scores accounted for the most unique variance, β = .40, t(228) = 6.48, p < .001 (see Table 3 ). For males, the overall model was also statistically significant, R 2 = .42 F(6, 77) = 9.18, p = .001. On the first step, BMI emerged as a statistically significant predictor of body dissatisfaction, R 2 = .13, F(1, 82) = 13.15, p < .001, and after controlling for BMI, Neuroticism scores accounted for the most unique variance, β = .35, t(82) = 3.53, p = .001, followed by Conscientiousness scores, β = −.19, t(82) = −2.15, p = .035 (see Table 3 ).
To examine specific differences in eating attitudes, similar analyses were conducted. Total EAT scores were entered as the criterion variable in the second analysis. BMI was entered on the first step to control for reported current body size. NEO factor scores were entered on the second step. For female participants, the overall model was significant, R 2 = .11, F(6, 225) = 4.56, p = .001. Although BMI was not a statistically significant predictor of disordered eating in this model, Neuroticism scores accounted for the most unique variance, β = .22, t(225) = 2.29, p = .001, followed by Extraversion, β = .17, t(225) = 2.52, p = .012 and Conscientiousness Note. *p < 0.05, ** p < 0.01 scores, β = −.15, t(225) = −2.31, p = .024 (see Table 4 ). For male participants, the overall model was not significant, indicating that BMI and NEO factor scores did not predict EAT scores in males (see Table 4 ).
Discussion
Much research has explored personality correlates of body dissatisfaction and disordered eating in women, and a high level of neuroticism is most consistently associated with these variables [44-47, 50-52, 58-60] . It was hypothesized that personality factor scores would predict body dissatisfaction for women, and this was supported in the current study. Specifically, higher levels of neuroticism predicted higher levels of body image dissatisfaction, which replicates previous findings in women [44, 47, 58, 60] . The current research extends this relation to men, as higher levels of neuroticism and lower levels of conscientiousness predicted higher levels of body image dissatisfaction in male participants. Generally, women report higher levels of neuroticism than men, and this was supported in the current study; therefore, neuroticism could act as a mediating factor in the relationship between gender and body dissatisfaction, such that women have higher levels of neuroticism, and thereby exhibit higher levels of body image dissatisfaction [61] . It was also hypothesized that personality factor scores would predict levels of disordered eating in women, and this was supported in the current study. Specifically, higher levels of neuroticism and lower levels of conscientiousness predicted higher levels of disordered eating, which is in line with previous findings with women [44, 47, 58, 60] . This relationship was not extended to men in the current study, as personality factor scores did not predict levels of disordered eating in men. These results suggest that women with disordered eating attitudes and behaviours may be more prototypical with regard to previous conceptualizations of disordered eating, compared to men. In line with conclusions made by Farstad and colleagues [15] , we suggest that the consideration of personality traits in the treatment of body image and eating concerns may contribute to a better understanding of their etiology and maintenance as well as inform the development and selection of interventions that are sensitized to individual variation. Indeed, previous research has demonstrated that questionnaires assessing the Big Five traits (e.g., NEO-PI-R) have demonstrated predictive utility for treatment results and symptom variation among individuals with an Eating Disorder [15, 62] .
Aside from observed dissimilarities relating to personality and disordered eating variables, gender differences were evident with regard to contributions of BMI in the prediction of body image dissatisfaction. Specifically, for females, BMI did not predict a large amount variance in Note. * p < .05, ** p < .01
body dissatisfaction (7%) compared to males (14%). These results suggest that a men's weight-to-height ratio is a stronger predictor of body dissatisfaction than in women. Generally, males who were bigger in size (i.e., larger BMI) were more dissatisfied with their appearance. On the other hand, although statistically significant, BMI was not as substantial a predictor of body dissatisfaction in women. This could be because many women, regardless of shape or size, are dissatisfied with their bodies [63] . Men may experience body dissatisfaction and/or disordered eating for different or more variable reasons than females. It is interesting to note that among male participants, the relation between body dissatisfaction and disordered eating was not statistically significant. These results warrant further examination as it appears that the processes underlying the etiology of specific eating disorders may be different for males and females. Although body dissatisfaction can serve as a warning sign for problems with eating among females, it same may not be true for males. These results highlight the importance of well-validated assessment tools that take gender specific body image and disordered eating concerns into account. For instance, although there are several male specific body image measures including: Male Body Attitudes Scale [64] ; Drive for Muscularity Scale [65] ; Muscle Appearance Satisfaction Scale [66] ; Male Body Checking Questionnaire [67] ; and, the Male Body Dissatisfaction Scale [68] , these measures are designed explicitly for males, making it difficult to explore gender differences. To illustrate, in a comparison of five scales that assess body image dissatisfaction, the Body Image Ideals Questionnaire was found to account for the most variability in female body image dissatisfaction, whereas the Male Body Dissatisfaction scale accounted for the most variability in male body dissatisfaction [56] . Further, measures of disordered eating do not consist of questions relating to excessive exercise, or alternative weight control strategies that could be utilized by males. Findings such as these emphasize the need for scales that accurately measure dissatisfaction and disordered eating behaviours in both males and females.
Results of the current study should be considered in light of several limitations. First, the current sample was nonclinical and consisted mostly of young Caucasian university students. Therefore, these data should be extrapolated to other groups of individuals with caution. Second, although a power analysis indicated adequate power for all analyses, the current sample contained a low number of male participants in comparison to female participants. Although this gender distribution is common in psychological research, the power of the results would be strengthened if a higher proportion of male participants were included. Third, our predictor variables were selected because they are salient factors associated with body dissatisfaction and disordered eating. In spite of the fact that each of our regression models led to statistically significant R 2 values, effect sizes for males and females were small and there was a large proportion of unaccounted variability in these outcome variables.
Aside from the Big Five personality traits, other personality factors have been associated with eating disorders and associated concerns (e.g., body dissatisfaction) in males and females. Examples include perfectionism, impulsiveness, and approach and avoidance motivation [15] . Future research should continue to explore relations between disordered eating, body image, and diverse personality constructs. Although the present study focused on the FFM of personality, other models of personality could be explored by administering alternative measures of personality such as the Eysenck Personality Questionnaire [69] or the Temperament Character Inventory [70] .
Despite these above limitations, the current study was able to compare and contrast factors associated with body image and disordered eating in women and men in the same study. Upon examination of our results, it is evident that important gender differences exist in the experience of disordered eating and body dissatisfaction in a nonclinical university population. More studies investigating factors related to body image and eating concerns in males and females are needed to corroborate these findings.
Conclusions
Consistent associations between personality factors, disordered eating, and body dissatisfaction have been drawn largely from female samples and the current research highlights the importance of considering male participants. A key finding is the lack of relationship between disordered eating and personality in men, which is a well-established association in women. Although previous studies have estimated that males account for somewhere between 5 and 15% of patients with eating disorders [10, 28] , in the current study men accounted for over 18% of participants reporting symptoms of disordered eating. If the number of men with disordered eating is increasing, it is imperative to investigate factors which predict this symptomology in men. Furthermore, among men, one of the best predictors of body dissatisfaction is current body size, with larger bodies predicting more body dissatisfaction. Therefore, weight management strategies, for example, may be more appropriate for targeting these issues in men than in women. Overall, these gender differences could have potential clinical relevance, which warrant further investigation.
